APPENDIX S1. TAXONOMIC CONSIDERATIONS
As delimited here, the Thlaspideae consists of 13 genera and 42 species distributed primarily in SW Asia and S and C Europe, and representative taxa are shown in Fig. 5 (see main paper). Of these, 39 species (93%) are native to SW Asia, 22 (52%) to Iran, and 13 (31%) to the Caucasus. Therefore, it is safe to consider a SW Asian origin and/or diversification center for the tribe (see Fig. S3 ).
Except for the addition of several new taxa and the generic rearrangements proposed here the limits, description, and distinguishing features of the tribe Thlaspideae have not changed since it was resurrected and expanded (Al-Shehbaz, 2012) , and therefore, these aspects are not repeated here. The taxonomic adjustments and novelties in Graellsia and Pseudocamelina have already been addressed in Esmailbegi & al. (2017a, b) . The recognition of Lysakia and Mummenhoffia as new genera, as well as the reduction of Elburzia to synonymy of Didymophysa, necessitated drafting the following key to the Thlaspideae genera. or palmately 3-to 5-lobed; cauline leaves petiolate or sessile, cuneate, not auriculate at base, entire or 3-to 5-lobed. Racemes few-to many-flowered, ebracteate, corymbose, slightly elongated or not in fruit; rachis straight; fruiting pedicels ascending to divaricate, persistent. Sepals ovate to oblong, free, deciduous, ascending, equal, base of lateral pair not saccate; petals white to purple, erect to ascending at base with flaring blade, longer than sepals; blade obovate to orbicular, apex rounded; claw differentiated from blade, subequal or shorter than sepals, glabrous, unappendaged, entire; stamens 6, exserted, erect, tetradynamous; filaments wingless, unappendaged, glabrous, free; anthers ovate to oblong, apiculate or not; nectar glands lateral, 2, or 4 and 1 on each side of lateral stamens; median glands absent; ovules 4 per ovary; placentation parietal. Fruit unsegmented, dehiscent, slightly inflated, subterete-latiseptate, ellipsoid to obovoid-globose, or indehiscent and bladder-like, strongly inflated-didymous, angustiseptate, with terete halves enclosing 2 seeds; valves membranous to thin papery, veinless, glabrous, not keeled, smooth, wingless, unappendaged; gynophore absent; replum rounded, visible; septum membranous, complete or perforated, veinless; style obsolete or 0.3-1.5 mm long, persistent; stigma capitate, entire, unappendaged. Seeds aseriate, wingless, ovate to oblong, flattened; seed coat smooth or minutely reticulate, not mucilaginous when wetted; cotyledons accumbent.
Key to genera of Thlaspideae
The placement of Elburzia in the tribe Thlaspideae was firmly established by Warwick & al. (2010) . However, that study did not include Didymophysa, and it showed Elburzia sister to a clade containing Peltaria, Peltariopsis, and Thlaspi. By contrast, Couvreur & al. (2010) demonstrated that Elburzia and Didymophysa form a single clade with a strong support.
The reduction of Elburzia to synonymy of the earlier-published Didymophysa is based on Couvreur & al. (2010) and the present molecular phylogenetic studies, where the former is nested within the latter. In establishing the genus Elburzia, Hedge (1969) compared it with the European Petrocallis W.T.Aiton, a genus not yet assigned to a tribe, and to the Caucasian Pseudovesicaria, and he separated it based on differences in habit, lack of indumentum, non-saccate sepals, and clawed petals. Except for having woody (vs. surculose) caudex and subterete, ovoid-globose, and slightly inflated fruit (vs. angustiseptate, didymous, and profoundly inflated), Elburzia is indistinguishable from Didymophysa in every other morphological aspect. Plants of both genera are glabrous with petiolate, non-auriculate, usually lobed leaves, ebracteate racemes hardly elongated in fruit, obovate to orbicular petals differentiated into blade and claw, lateral nectar glands, 4 ovules per ovary, thin and veinless valves, wingless seeds not mucilaginous when wetted, and accumbent cotyledons. The differences between the two genera in habit and type of caudex (woody vs. surculose) are found in various other Brassicaceae genera, including small genera such as Pseudocamelina (see Esmailbegi & al., 2017b) and larger ones such as Draba L. and Lepidium L. Furthermore, the occurrence of latiseptate and angustiseptate fruits within a single genus is found in many genera, including Graellsia (see Esmailbegi & al., 2017a) , Erysimum L., Eutrema R.Br., and Physaria (Nutt. ex Torr. & A.Gray) A.Gray, to name a few. In our opinion, whereas the differences between Elburzia and Didymophysa are rather trivial, their similarities, together with the molecular data, strongly advocate their merger (Fig. 1) . 
Key to the species of

Lysakia
The present molecular phylogenetic data clearly show that this new monospecific genus forms a well-supported clade sister to Sobolewskia and is only remotely related to Parlatoria in which it was originally described. Lysakia can easily be separated from related genera by having long-beaked fruits strongly curved and indehiscent distally and dehiscent proximally (see key to genera).
Diagnosis. -Differs from Parlatoria by having persistent, non-articulate (vs. deciduous and articulate) fruiting pedicels, basally dehiscent and distally indehiscent, long-beaked, and linear (vs. indehiscent, beakless, oblong-lanceolate) fruits, basally bracteate (vs. ebracteate) racemes, striate (vs. reticulate) seeds, and 6-8 (vs. 1 or 2) ovules per ovary.
Description. -Herbs annual or biennial. Trichomes simple. Stems erect to ascending, simple or few-branched distally, leafy. Basal leaves petiolate, rosulate, simple, dentate or crenate, palmately veined; cauline leaves petiolate, cuneate or cordate at base, not auriculate, dentate or crenate. Racemes several-to many-flowered, bracteate along lowermost few flowers, ebracteate above, corymbose, elongated considerably in fruit; rachis straight; fruiting pedicels divaricate to horizontal, persistent, not articulate. Sepals oblong, free, deciduous, ascending, equal, base of lateral pair not saccate; petals white, erect at base with flaring blade, longer than sepals; blade oblanceolate, apex obtuse; claw shorter than sepals, glabrous, unappendaged, entire; stamens 6, exserted, erect, strongly tetradynamous; filaments wingless, unappendaged, glabrous, free; anthers ovate, not apiculate; nectar glands confluent, subtending bases of median stamens, surrounding those of lateral stamens; ovules 6-8 per ovary; placentation parietal. Fruit capsular siliques, dehiscent proximally, indehiscent distally, linear, terete, not inflated, attenuate into curved beak, unsegmented; valves papery, with a distinct midvein, sparsely pilose to puberulent or glabrous, not keeled, smooth, wingless, unappendaged; gynophore obsolete or to 0.5 mm long; replum rounded, visible; septum complete, membranous, veinless; style to 1 mm long, stout, persistent; stigma capitate, entire, unappendaged. Seeds uniseriate, wingless, narrowly oblong, plump; seed coat minutely striate, not mucilaginous when wetted; cotyledons obliquely incumbent.
Distribution. -A monospecific genus endemic to northern Iran (Fig. S3) .
Etymology. -The genus is named in honor of Dr. Martin A. Lysak (30 March 1973-) in recognition of his major contributions to the cytogenetics, genome evolution, and phylogenetics of the Brassicaceae.
The type of Lysakia was originally described by Boissier (1849) in Parlatoria, and it remained in that genus for the past 168 years. However, the molecular phylogenetic studies presented here clearly demonstrated that the generic types Lysakia rostrata and Parlatoria cakiloidea fall into well-supported but remotely related clades. Both species are remarkably similar in their vegetative and floral morphology, and they share the cordate, palmately veined, and crenate to dentate basal and lower cauline leaves, non-auriculate cauline leaves, horizontal to divaricate fruiting pedicels nearly as thick as fruit, white flowers, oblanceolate petals, strongly tetradynamous stamens, uniseriate, narrowly oblong seeds, and incumbent cotyledons. However, Lysakia is readily distinguished from Parlatoria by having long-beaked, linear, distally indehiscent and basally dehiscent fruit, non-articulate fruiting pedicels, basally bracteate racemes, 6-8 ovules per ovary, and minutely striate seeds. By contrast, Parlatoria has beakless, oblong-lanceolate, indehiscent fruit, fruiting pedicels articulate at both ends, ebracteate racemes, 1 or 2 ovules per ovary, and minutely reticulate seeds. Because the fruiting pedicels in P. cakiloidea are articulate at both ends, the fruit is readily detached upon maturity. By contrast, the non-articulate fruiting pedicels in L. rostrata allow the fruit to remain persistently attached to the plant. In our opinion, the morphological and molecular differences are substantial to support the placement of the two species in separate genera. 
Mummenhoffia
The two species of Mummenhoffia have long been recognized both morphologically and phylogenetically as distinct from Thlaspi, no matter how narrowly or broadly delimited, though they remained in that genus to the present study (see below). Mummenhoffia is easily distinguished from Thlaspi and the other Thlaspideae genera by having narrowly winged fruits apically and coarsely reticulate seeds.
Diagnosis. -Mummenhoffia is readily distinguished from Thlaspi by having rudimentary (vs. well-developed) fruit wing and reticulate-foveolate (vs. longitudinally striate) seeds.
Description. -Herbs annual. Trichomes simple. Stems erect to ascending or decumbent, simple or branched basally and/or apically, leafy. Basal leaves petiolate, not rosulate, simple, entire, repand, or dentate; cauline leaves sessile, auriculate to sagittate at base, entire or dentate. Racemes several to many flowered, ebracteate, corymbose, slightly to considerably elongated in fruit; rachis straight; fruiting pedicels divaricate, persistent. Sepals ovate or oblong, free, deciduous, suberect, equal, base of lateral pair not saccate; petals white, ascending, longer than sepals; blade spatulate, apex obtuse; claw obscurely differentiated from blade, shorter than sepals, glabrous, unappendaged, entire; stamens 6, included, erect, slightly tetradynamous; filaments wingless, unappendaged, glabrous, free; anthers ovate, not apiculate; nectar glands 2, lateral, minute, toothlike, subtending bases of lateral stamens; ovules 6-10 per ovary; placentation parietal. Fruit dehiscent, capsular silicles, obovate, angustiseptate, not inflated, unsegmented; valves papery, with an obscure midvein, glabrous, keeled, smooth, apically narrowly winged, unappendaged; gynophore obsolete; replum rounded, visible; septum complete, membranous, veinless; style to 0.5 mm long, cylindric; stigma capitate, entire, unappendaged. Seeds uniseriate, wingless, ovoid, plump; seed coat reticulate-foveolate, not mucilaginous when wetted; cotyledons incumbent, entire.
Distribution. -A genus of two species, of which one is a naturalized weed originally native to central and southern Europe and the other is an Afro-alpine plant (Fig. S3) .
Etymology.-The genus is named in honor of Dr. Klaus Mummenhoff (12 November 1956-) for his major contributions to phylogenetics of the Brassicaceae, including three papers (Koch & Mummenhoff, 2001; Khosravi & al., 2009) showing that Thlaspi alliaceum did not fall from a monophyletic clade with T. arvense, the type of the genus name. Meyer (1973 Meyer ( , 2001 ) placed both Thlaspi alliaceum and T. oliveri in sect. Chaunothlaspi, a section that Schulz (1933) distinguished from the rest of the genus by having reticulatefoveolate seeds and rudimentary fruit wing. The remaining four species of Thlaspi s.str. have longitudinally concentric striate seed sculpture and a well-developed fruit wing. Indeed, these characters strongly support the molecular data presented here and are in full agreement with the conclusion of Koch & Mummenhoff (2001) 
